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BH1Z0PODS IN THE MOSSES OF THE SUMMIT OF RDAN MOUNTAIN, 
NOETH CAROLINA. 

BY JOSEPH LEIDY, M. D. 

In a trip to Roan Mountain, Mitchell Co., North Carolina, in 
the early part of July, the writer was led to make some observa- 
tions on the microscopic animal life, among the mosses on the 
summit of the mountain. The top of Roan Mountain, at an alti- 
tude of 6367 feet, forms an extensive grassy prairie, suitable for 
pasture. It is adorned with broad patches of the beautiful Rhodo- 
dendron catawbiense, and bordered with forests, chiefly of Firs — 
Abies canadensis and A. Fraseri. The floor of the forests, made 
up of broken granitic and gueissoid rocks and fallen timbers, is 
thickly carpeted with a luxuriant growth of mosses, conspicuously 
decorated at the time by the common Wood-Sorrel, Oxalis aceto- 
gella. Chief among the mosses, each apparently attempting to 
outvie the others in the exuberance of its growth, were the three 
pretty Hypnums — H. splendens, H. crista-castrensis, and H. tri- 
quetrum. 

Clouds, dews, and frequent rains keep the mossy carpet more 
or less moist or wet the greater part of the time, and it thus comes 
to be a favorable habitation for many of the humbler forms of 
animal life. The shell-covered Rhizopods abound ; and the Wheel 
Animalcule, Rotifer vulgaris, and the Water Bear, Macrobiotus 
Hufelandii also find a suitable home in it. When the mosses 
become more or less dry, the animalcules they shelter become 
torpid, and then again become active on the restoration of 
moisture. 

In water squeezed from the Hypnums, besides the animals just 
indicated there were noticed a few young Anguillules, pollen 
grains of Abies, starch grains, spores of lichens and fungi, ova, 
vegetal hairs, etc. Few or no living Diatomes or Desmids were 
present. 

The Rhizopods observed were as follows : 

Nebela plabellulum. — Common. Nearly circular in outline, 
usually slightly broader than long, and commonly with a short 
neck or rim to the mouth ; colorless or with a feeble yellowish 
tint ; composed of circular cancelli of variable size and propor- 
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tions and degree of distinctness, 
the following measurements. 1 



[1880. 
Individual specimens presented 



a. Specimens of equal length and breadth, or of greater breadth 

than length. 

1. Length 0.060, breadth 0.066, b'th of mouth or neck 0.018, l'th of neck 0.006. 



2. ' 


0.066, 


' 0.069, 


8. 


0.066, 


" 072, " 


4,5. ' 


0.066, 


' 0.072, 


6. 


0.072, 


' 0.078, 


7. 


0.078, 


' 0.078, 


8,9. ' 


0.078, 


'• 0.084, 


10. 


0.078, 


' 0.084, 


11. ' 


0.084, 


" 0.084, 


12. 


0.084, 


' 0.09, " 


13. 


0.084, 


' 0.09, 


14-18. ' 


0.084, 


' 0.09, " 


19. 


0.084, 


• 0.096, 


20. 


0.090, 


' 0.096, 



0.018, 


0.006 


0.015, 


0.006 


0.018, 


0006 


0.018, 


0.003 


0.024, 


0.006 


018, 


0.006 


0.024, 


0-004 


0.024, 


" obsolete 


0.018, 


0.006 


0.021, 


0.006 


0.024, 


0.006 


0.024, 


" 0.006 


0.03, 


0.006 



b. Specimens slightly longer than broad. 

21. Length 0.072, breadth 0.066, b'th of mouth or neck 0.018, l'th of neck 0.006. 
22,23.'- 0.084, " 0.078, " " " 0.018, " 0.006. 

24. " 0.09, " 0.08 J, " " " 0.018, " 0.006. 

25. " 0.09, " 0.078, " " " 0.024, " O.uOS. 

In many the sarcode was contracted into a ball, encysted, and 
the mouth of the shell closed with an opercle. Sarcode colorless, 
but sometimes mingled with yellow and brown food balls ; some 
oleaginous in appearance. Mostly, a pore was readily distinguish- 
able on each side of the body of the shell, about one-third the 
distance of the length above the mouth ; and the wall of the shell 
was observed to be sensibly thickened approaching the pore. The 
shell was usually minutely and more or less distinctly cancellated, 
the cancelli being circular, sometimes nearly uniform, at others 
greatly differing in size. Occasionally the cancellated condition 
was so indistinct that the shell appeared faintly granular and even 
nearly structureless. 

1 The measurements are given in divisions of the millemetre. As nearly 
all the Rhizopods indicated are compressed forms, the measurements are 
given from tbeir most convenient position as usually seen, that is to say, in 
the greater breadth. 
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Nebela collaris. — Occasional. Flask-like forms, with the 
usual variations in the condition of the cancellated structure of the 
shell ; sometimes finely punctate, but mostly with distinct circular 
cancelli, more or less uniform or greatly varying in proportionate 
size. In several specimens the cancelli of the shell appeared to be 
like minute lenses or spheres, and to present an external con- 
vexity. Individual specimens measured were as follows : 



1. Length 0.06, 


breadth 0.036, 


breadth 


of mouth 0.018 


2. " 0.066, 


1( 


0.036, 




ii 


0.015 


3, 4. " 0.066, 


" 


0.039, 




" 


0.018 


5. '• 0.066, 


(( 


0.042, 




" 


0.015 


6. " 0.066, 


(( 


0.042, 




( ( 


0.018 


7. " 0.072, 


t( 


0042, 




( ( 


0.018. 


8. " 0.072, 


" 


0.048, 




(( 


0.018 


9. " 0.096, 


n 


078, 




ft 


0.024 



Hyalosphenia tincta ? — One specimen only. Sarcode encysted 
as a ball 0.048 diameter, containing much brownish food and 
bright yellow oil-like globules. Shell structureless, pale yellowish, 
with a pair of pores piercing the body above the junction of the 
neck. The specimen looked like a Nebela flabellulum, but the y 1 ,, 
inch magnifying power showed no structure to the shell. 

Length 0.069, breadth 0.072, breadth of miuth 0,024, length of neck 0.0045. 

Difflugia globulosa. — Rare. Small forms with shells of fine 
sand and dirt. From hemispherical to globular and with circular 
mouth. 

1. Breadth of shell 0.06, height 0.042, breadth of mouth, 0.018. 

2. '• " 0.06, " 0.018, " " 0.024. 

Difflugia constricta. — Rare. Shell of yellowish dirt and 

sand. 

Length 0.072, breadth 0.072. 

Dipflugia arcula. — Rare. Shell hemispherical, brownish, in- 
corporated with dirt and fine sand ; mouth trilobate. 

Breadth 0.132, height 0.09, breadth of mouth 0.048. 

Heleopera petricola. — Occasional. Purplish brown, with 
variable proportions of incorporated sand. 

1. Length 0.09, breadth 0.078, breadth of mouth 0.042. 

2. " 0.096, " 0.078, " " 0.036. 
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Assulina seminulum. — Somewhat frequent. Of varied size and 
hue ; from nearly colorless to dark brown, and mostly lighter at 
the neck. Mostly empty shells ; often living specimens. 



1. Length 


0.0 !6, breadth 0.03 


breadth of mouth 0.009 


2. " 


0.042, 


' 0.036 


« 


" 0.012. 


3. " 


0.048, 


' 0.042 


( i 


" 0.012. 


4. " 


0.05 1, 


' 0-048 


tt 


" 0.018. 


5. " 


0.072, 


' 0.072 


«< 


" 0.024. 


6. " 


0.078, 


' 0.072 


" 


" 0.024. 



Euglypha areolata, Ehr. — Small compressed spineless forms, 
occasional. A living specimen measured as follows : 

Length 0.06, breadth 0.048 ; breadth of mouth 0.015. 

Euglypha strigosa. — Occasional. An empty shell measured : 
Length 0.06, breadth 0.042 ; breadth of mouth 0.012. 

Trinema enchelys. — Common. Small forms of much variety. 

1. Length 0.03 , breadth 0.024. 

2, 3. " 0.036. " 0.03. 

4. " 0.036, " 0.C36. 

5. •' 0.042, " 0.03. 

In some positions, on dripping ledges and cliffs, from among 
the greater profusion of Hypnums, there grew cushion-like masses 
of bright pea-green Sphagnum, sometimes rose tufted. Water 
squeezed from the Sphagnum, exhibited many Diatoms, a few 
Desmids, pollen of Abies, starch grains, spores, etc. It also 
contained many Rhizopods, an occasional Infusorian, a few 
Auguillules, but no Rotifers nor Water-bears. Of Rhizopods 
the following were observed : 

Nebela collaris. — Abundant and of much variety in shape and 
size and in the arrangement and distinctness of the cancellated 
structure of the shell. Compressed pyriform, or flask-shaped, 
with oval or ovoid body and with neck of variable proportionate 
length and breadth. Cancellated structure very variable ; mostly 
of circles, minute and nearly uniform, or greatly varying in size 
among themselves or in proportion with the shell. Dead shells 
most frequent ; in living ones observed, the sarcode mostly con- 
tracted and inactive, often encysted ; least frequently in an active 
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locomotive condition. Small forms common ; giant forms few, 
Individual specimens noted as follows : 

1. Length 0.078, breadth 0.06; breadth of mouth 0.018. Compressed oval ; 
living. 

2. Length 0.078, breadth 0.06 ; breadth of mouth 0.018. Oval with short 
neck. Empty shell ; cancelli circular, variable, the largest 0.006, the smallest 
0.003. 

3. Length 0.078, breadth 0.06 ; breadth of mouth 0.012. Oval with short 
neck ; living, active ; nucleus, 0.12. 

4. Len?th 0.081, breadth 0.054; breadth of mouth 0.018. Empty shell, 
with sharply defined circles, large and small, together with a few rods. 

5 Length 0.084, breadth 0.042 ; breadth of mouth 0.018 ; with neck 0.018 
long. Empty shell, with minute circles on the neck, but unusually large in 
proportion to the shell on the body where they ranged from 0.006 to 0.012. 

6. Length 0.084, breadth 0.048 ; breadth of mouth 0.018. Flask-like empty 
shell, with minute circular cancelli 0.003 or less. 

7. Length 0.084, breadth 054 ; breadth of mouth 0.012. Flask-like empty 
shell minutely and uniformly cancellated. 

8. Length 0.084, breadth 0.06; breadth of mouth 0.015. Oval, empty. 

9. Length 0.09 , breadth 0.072 ; breadth of mouth 0."21. Ftask-like. 

10. Length 0.096, breadth 0.078 ; breadth of mouth 0.024. Pyriform; neck 
0.006 long; cancelli circular, variable in size, a few on the fundus to 0.012. 
Sarcode an encysted ball, with yellowish oil-like food globules ; diameter of 
ball 0.048. 

Some giant forms especially noted were as follows : 

11. Length 0.18; breadth 0.09; breadth of mouth 042. Living; shell 
nearly replete with sarcode, colorless but containing a multitude of bright 
yellowish and brown globules from 0.006 to 0.012. 

12. Length 0.21 ; breadth 0.12; breadth of mouth 0.048. Empty shell of 
faint yellowish tint ; basis of structure faintly and uniformly punctate with 
only distinct minute circular cancelli approaching the fundus. 

13. Same size as preceding. Shell mostly of minute circular cancelli, larger 
near the fundus and there mingled with a few square ones. Shell closed by an 
operculum. Sarcode contracted into an oval mass 0.144 by 0.072. 

14. Length 0.192; breadth 0.102; breadth of mouth 0.048. Shell with 
minutely cancellated structure. Sarcode in a ball 0.084 by 0.072. 

Nebela flabellulum. — This form comparatively rare. Shell 
nearly circular in outline, with a short neck, mostly composed of 
minute circular cancelli more or less nearly uniform or variable ; 
rarely of elliptical cancelli. 



338 



PROCEEDINGS OF THE ACADEMY OP 



[1880. 



1. Length 0.072; breadthO.072 

2. " 0.072; " 0.078 

3. " 0.678: " 0.078 

4. " 0.084; •« 0.078 



neck 0.003 long; breadth of mouth 0.009. 
" 0.003 " ; " " 0.009. 

" 0.0015 " ; " " 0.009. 

" 0.003 " ; " " 0.012. 



Shell with minute elliptical cancelli. 

Difflugia constricta. — Rare. Only a few specimens seen. 
Small forms, with shell of minute sand grains and yellowish dirt. 
Pyriform viewed from the front or back. 

1. Length 0.06 ; breadth 0.048 

2. " 0.078; '• 0.048 ; breadth of mouth 0.024. 

3. " 0.108; " 0.102; breadth opposite mouth 0.078. 

Difflugia pyriformis. — Rare. Shell of dirt and fine sand. 
1. Length 0.084 ; breadth 0.048 ; breadth of neck and mouth 0.024. 

Difflugia arcula. — Rare. Shell yellowish, incorporated with 
more or less brownish dirt and sand. Form hemispherical ; mouth 
trilobed. 

1. Breadth 0.132; height 0.09. 

Centropyxis aculeata. — Rare. Shell of pale brown chitinoid 
membrane incorporated with more or less dirt and sand ; with 
coarser grains of the latter along the course of the usually six 
spines. Mouth oval, with a more or less sinuous border. 

1. Length 096; breadth 084 ; breadth of mouth 024. 

2. " 0.12 ; " 0.096; mouth 0.03 by 0.024. 

Heleopera petricola — Occasional ; shell incorporated with 
more or less dirt and sand, and of a purplish brown tint. 

1. Length 0.09 ; breadth 0.078; breadth of mouth 0.042. 

2. " 0.108; " 0.09 ; " " 0.036. 

Euglypha areolata, Ehr. — Small compressed forms, without 
spines or other appendages. Abundant. Apparently from six to 



fifteen 


teeth to the 


mouth of 


the 


shell. 


Mostly empty shells. 


Often 


living specimens. 










1, 2. 


Length 0.042, breadth 0.024 


breadth of 


mouth 0.012. 10 teeth. 


3. 


" 0.042, 


i i 


0.024 


i. 




" 009. 6 teeth. 


4, 5. 


" 0.048, 


" 


0.024 


" 




" 0.012. 10 teeth. 


6. 


" 0.048, 


" 


03 


t 




" 012. 8 or 10 teeth? 


7. 


" 0.051, 


•• 


0.024 


( 




<• 0.012. 6 teeth. 


8. 


" 0.054, 


a 


0.03 


i 




" 0.012. 6 teeth. 


9. 


" 0.102, 


1 1 


0.72 


' 




0.036. 15 teeth? 
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Edglypha strigosa. — Compressed, hirsute forms. Occasional. 
Usually with about ten teeth to the mouth of the shell ; scales 
distinct ; finely hirsute all over except near the mouth. 

1. Length 0.102, breadth 0.072; breadth of mouth 0.021 ; hairs 0.008 long. 

2. " 0.108, " 0.06 ; " " 0.021; " 0.012 " 

Ecglypha brachiata One empty shell observed, with but one 

divergent spine, and five or six teeth to the mouth. 

1. Length 0,102; breadth 0.04 ; breadth of mouth 0.012 ; length of spine 0;042. 

Ecglypha cristata. — One empty shell, with acute fundus, but 
without spines, and four teeth to the mouth. 

1. Length 0.54 ; breadth 0.012 ; breadth of mouth 0.009. 

Euglypha ciliata. — Compressed forms, with short spines or 
hairs along the acute lateral borders. Rare. Nucleus 0.018. 

1. Length 0.108; breadth 0.06 ; breadth of mouth 0.021 ; hairs or spines 0.012 

long. Ten teeth lo mouth of the shell. 

2. Length 0.102; breadth 0.072; breadth of mouth 024; spines 0.008 long. 

Nucleus of sarcode distinctly and uniformly granular (breaking up 
into spores?), 0.018 diameter. Ten or twelve teeth to mouth of the 
shell. 

Placocista spinosa. — One specimen observed, living, but the 
ample sarcode contracted and containing a transversely oval nucleus 
with two nucleoli. 

1. Length 0.084, breadth 0.054; breadth of mouth 0.021. Lateral spinps 
short hair-like, single or in pairs, 0.009 long. Nucleus 0.021 by 0.018 ; 
nucleoli 0.003. 

Assulina seminclcm.— Moderately frequent ; from nearly 
colorless to dark brown, mostly lighter at or near the mouth. 
Living and dead specimens observed. 

1. Length 042, breadth 0.036, breadth of mouth 0.012. 



2. 


" 0.048, 


" 0036, 


" 0.012. 


3. 


" 0.072, 


" 0.048, " 


" 0.018. 


4. 


" 0.072, 


" 0.072, 


" 0.024. 


5. 


" 0.078, 


" 0.078, 


" 0.024. 


6,7. 


" 0.084, 


" 0072, 


" 0.024. 



Trinema enchelys — Frequent and of varied form and size, 
though none of the largest variety observed. Usually pyriform ; 
often oval ; rarely obovoid; of varied proportionate length and 
breadth, of narrowing opposite the mouth, and degree of obliquity. 
Mostlj' dead shells, though frequent living individuals observed 
Ranging from 0.024 to 0.0"72 in length. Specimens presented the 
following measurements. 
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1. Length 0.024, breadth 0.015; breadth of mouth 0.006. Pyriform. 

2. " 0.03, " 0.018; " 

8. " 0.036, " 0.024; " " 0.012. Obovoid. 

4.5. " 0.042, " 0.03, " " 0.012. Pyriform. 

6. " 0.045, " 0.03 ; " " 0.012. Contained 6 color- 

less spores from 0.006 to 0.009 in diameter. 

0.03 ; breadth of mouth 0.012. 

Nucleus 0.012. 



7, 9. " 


0.048, 


10. 


0.051, 


11. '< 


0.054, 


12. 


0.054, 


13. 


0.057, 


14: 


0.06, 


15. 


0.06, 


16. 17. " 


0.072, 


18. 


0.072, 



0.36; 


" 


" 0.015. Nu 


0.03; 


<c 


<< 


0.036 ; 


tt 


(( 


0.036 ; 


1 1 


" 0.015. 


0.03; 


n 


(< 


0.042 ; 


" 


4( 


0.03; 


" 


" 0.015. 


0.03; 


Lateral 


view of a specimen 



It is worthy of special remark that among the Rhizopods of the 
sphagnum of Roan Mt., there were observed no individuals of 
Hyalosphenia papilio and H. elegans, which are so common in the 
sphagnous swamps of the eastern plains. 



